Transection of the rubrospinal tract in rats, performed before lesion of the red nucleus, resulted in the facilitated recovery of motor activity and operantly conditioned reflexes.
INTRODUCTION
Transection of the rubrospinal tract (RST) before lesion of the red nucleus (RN) has been shown to facilitate the recovery of operantly conditioned reflexes and the compensatoryrehabilitation process in rats. RN lesion alone, however, not preceded by transection of RST, leads to prolonged disturbances of motor activity and operantly conditioned reflexes (Kennedy, 1990) . On this basis, it has been proposed that the quick recovery of motor activity after the transection of RST is a consequence of activation of the mbro-olivary projection (Rossi & Strata, 1997) , leading to switching of motor activity under control of the corticospinal tract (Kennedy & Humphrey, 1987) . This switching is realized by the participation of the cerebellum and the ventrolateral thalamic nucleus (VL), which transmit the information to the cerebral cortex. During this process, VL functions as a basic relay center for the ascending cerebellar influences on the cerebral cortex, leading to the switching of cortical control for the new context of motion (Kennedy & Humphrey, 1987; Kennedy, 1990) . In a previous paper (Fanardjian et (Toyama et al., 1970; Shinoda et al., 1988) . Therefore, electrolytic lesion of RN leads to disturbance of activity of RST and VL systems. On the other hand, injection of quinolinic acid into RN destroys the somata of cells, whereas the cerebello-thalamic fibers are preserved (Kennedy & Humphrey, 1987 (Mesulam, 1978 (Pollard, 1977) .
RESULTS
In all rats that were operantly conditioned, the defined criterion for stable reflexes was reached on the 2 nd to 4 th experimental day (mean days 2.5+0.2; SD; n=42) (Fig. 1 (Fig. 1 , RST + RN chemical, and Fig. 4C, 4D) .
In another group of four animals, the unilateral RN alone was chemically destroyed. Motor disorders developed that were similar to those observed in the experimental rats from the previous series of experiments. On the 6 t to 11 th postoperative day, the rats were taken for further experiments. Stable instaunental reflexes developed by 18.0 to 27.0 experimental days (mean days 22.2+3.4; n=4) (Fig. 1, RN As previously hypothesized, VL is a major relay nucleus for cerebellar influences on the cerebral cortex and leads to a switching of cortical control for the new context of motion. Earlier studies conducted in our laboratory (Fanardjian et a., 1995) showed that preliminary lesion of VL strongly hampers the switching of motor activity that is under the control of the corticospinal tract in rats with damaged RST and RN. In some animals, however, unstable instrumental reflexes remained after three consecutive operations. The findings of the present study agree with those results. Our results, obtained by electrolytic and chemical lesion of RN, confirm that the recovery of motor activity and instrumental reflexes occurs even after the interruption of the cerebello-thalamic fibers. Therefore, we predict that transmission of the ascending cerebellar influences on the cerebral cortex can be realized even through alternative cerebello-cortical pathways (see Mauk, 1997 (Ito, 1984) . Among the latter, the tectal structures of the midbrain, namely, the ventral tegmental region, the pars compacta of substantia nigra, and the retrorubral region, require great attention. The above mentioned structures contain a higher number of dopaminergic neurons (Dahlstrom & Fuxe, 1964) , receive direct connections from the lateral and interpositus cerebellar nuclei (Perciavalle et al., 1980) and send ascending projections to cortical structures, thus, taking part largely in motor activity (Oades & Halliday, 1987; Piazza et al., 1987) . Therefore, a comparison of the results of chemical and electrolytic lesion of RN confirms the presence of additional cerebello-cortical ascending pathways that might explain the switching effect. Such switching is, indeed, one ofthe basic compensatory mechanisms of destroyed motor function.
